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Abstract

A total 120 newborn were studied from Neonatal Care Unit / Children Welfare Teaching Hospital
/Medical city / Baghdad / Iraq, from November 2019 to end of February 2020, Male were 77 (64.17%)
and 43 ( 35.83% ) female, age ranged between 1 day to 27 days. 5 ml of Blood specimen collected from
patients , 2.5 — 3.0 ml inject immediately in Brain heart infusion and incubated 24 hours at 37°C before
cultured on different media (MacConkey agar and Blood agar) , after the growth of bacteria, the isolates
were identified by microscopic examination , biochemical tests , Analytical profile index (APl 20E) and
VITEK -2 system . Another specimen (1 ml) were taken for screening level of Neutrophil Cluster of
differentiation (nCD64) , by ELISA technique, ELISA technique was used to detect the level of
expression of nCD64. The result of present study revealed the level of nCD64 in neonatal sepsis (A.
baumannii+ve) group (28.86 + 1.84 ) was significantly higher than neonatal sepsis (A. baumannii-ve)
group (14.76 £ 2.16) and control (2.33 + 0.58) (P<0.01).
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Introduction

Neonatal sepsis refers to an infection involving bloodstream in newborn infants less than 28 days old. It
continues to remain a leading cause of morbidity and mortality among infants, especially in middle and
lower-income countries * . It is the 20% of neonates develop sepsis and approximately 1% death due to
sepsis 2. The organisms that give neonatal sepsis vary over time and change from region to region, it can
even alteration from hospital to hospital *.Neonatal sepsis is divided into 2 groups based on the time of
presentation after birth: Early-onset sepsis (EOS) and Late-onset sepsis (LOS) . EOS refers to sepsis in
neonates at or before 72 hours of life, and LOS is defined as sepsis occurring at or after 72 hours of life.
Although, some experts use 7 days as the cutoff date *®’, Early-onset sepsis (EOS) is generally caused by
the transmission of pathogens from the mother genitourinary system to the newborn or the fetus. These
pathogens can ascend the vagina, the cervix, and the uterus, and can also infect the amniotic fluid.
Neonates can become infected in utero or during delivery as they pass through the vaginal canal. Late-
onset sepsis (LOS) usually occurs by the transmission of pathogens from the environment after delivery,
such as contact from healthcare workers or caregivers. LOS may also be caused by a late manifestation of
vertically transmitted infection. Infants that require intravascular catheter insertion, or other invasive
procedure that disrupts the mucosa, are at increased risk for developing LOS. Preterm neonates are at
higher risk for sepsis/infection than term neonates, as they tend to require more invasive procedures than
term neonates. ®Acinetobacterbaumannii are aerobic Gram-negative, catalase-positive, oxidase-negative
coccobacilli which have the ability to survive in the hospital environment for prolonged periods
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Neonates admitted to Neonatal Intensive Care Unit (NICU) are at increased risk of contracting HAIs due
to their immature immune system and frequent invasive manipulations. Blood stream infections (BSIs)
caused by A. baumannii occur mainly in premature low-birth-weight infants. *° Early diagnosis of sepsis
is a challenge. Blood culture results are not available for 48 hours; several biomarkers are available for
early diagnosis of sepsis. Of course, early sepsis detection could reduce mortality and hospital stays
1 Among these markers, is NCD64, it is high-affinity immunoglobulin Fc vy receptor I, is constitutively
expressed on monocytes and to a very low extent on resting neutrophils. Interestingly, CD64 expression
on neutrophils up regulated within six hours after their activation. CD64 expression on neutrophils
increases once these become activated by the proinflammatory cytokines interferon gamma (IFN-y) and
granulocyte colony-stimulating factor (G-CSF), produced in response to infection or after exposure to
endotoxin ***3

Patient and method

This work was performed on 120 patients referred to Neonatal Care Unit (NCU) / Children Welfare
Teaching Hospital /Medical city / Baghdad / Iraq. Selection of the patients was accomplished with
assistance of pediatrician in the hospital. The study was carried out on 120 patients suspected septicemia
(77 male and 43 female) ranged between 1 day and 27 days. Data were collected through direct interview
with the patient's parents and by seeking his / her hospital record as well as previous medical report.One
hundred and twenty (120) samples collected from Neonatal Care Unit (NCU)/ Children Welfare
Teaching Hospital /Medical city / Baghdad , during the period from November 2019 to end of February
2020. Samples were collected in a sterile tubes containing nutrient broth from patients.ELISA technique
Blood sample must be centrifuged for 15 min. taken serum for screened level of nCD64, by ELISA
technique, To assess the markers for their early diagnosis neonatal sepsis.

Results and Discussion

Out of the total 120 newborn babies suspected as sepsis were studied in Neonatal Care Unite /Children
Welfare Teaching Hospital /Medical city / Baghdad / Irag during the period from November 2019 to end
of February 2020 .77 (64.17%) were male and 43 ( 35.83% ) female; age ranged between 1 day to 27
days.Eighty seven 87 (72.5 %) neonates diagnosed with sepsis as confirmed by blood culture results
which of 64 (53.33 %) Gram negative , 23 (19.16%) Gram positive and no bacterial growth occurred in
33 (27.5%) samples . (Figure 1) , Among these , 29 (33.3%) had A. baumannii bacteremia , whereas 58
(66.7%) with other bacteria (Table 1).
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Figure (1): The

frequency of culture positive and negative cases among study specimens
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Table (1): The percentage of A.baumannii infection in neonates with septicemia .

Types of isolates Neonates with septicemia
A. baumannii 29 (33.3%)
Other bacteria 58 (66.7%)

Identification of the isolates by Biochemical tests.

All isolates showed negative results for oxidase test, motility test, indole production test and urease
production test, while the isolates gave positive results to catalase test and citrate utilization test. Kligler
iron agar developed an alkaline slant, no change bottom, H2S negative without gas production (Table 2)

Table 2 : Biochemical test results for A. baumannii.

Biochemical tests Results
Catalase production +
Citrate utilization +

Hemolysin production | -
Indole production -
Lactose fermentation -
Motility -
Oxidase production -
Kliglar iron  agar | Alkaline slant / No change bottom, No gas, No
(KIA) H2S

Urease production -
(+) positive result, (-) negative result

Comparison between the expressions of nCD64 in healthy subjects, neonatal sepsis (Acineto. +),
neonatal sepsis (Acineto -).

Table (3) shows the level of nCD64 in neonatal sepsis (A. baumannii +ve) group (28.86 + 1.84 ) was
significantly higher than neonatal sepsis (A. baumannii -ve) group (14.76 + 2.16) and control (2.33
0.58) (P<0.01).

Table (3): Comparison between difference groups in n CD64 conc.

Group Mean £ SE of n CD64
G1: Acineto 28.86+1.84a

G2: Other bacteria 1476 +2.16b

G3: Control 2.33+x0.58¢

LSD value 4,975 **
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P-value 0.0001

Means having with the different letters in same column differed significantly. ** (P<0.01).

Distribution of Organisms according positive and negative culture in study group .

The incidence and microbiology of neonatal sepsis varies worldwide. Blood culture has been regarded as
the gold standard for the confirmation of sepsis. In the present study , 120 Blood sample taken for
culture from neonate which admitted in Neonate Care Unite . The result revealed out of 120 sample ,
positive culture 87 ( 72.5%) higher than negative culture 33 (27.5%) , the results of this study is
confirmed with the previous reports studies ** .reported that positive culture more than negative culture
71.8% of neonatal blood stream infections in India were caused by Gram-negative bacteria, with
Klebsiellaspp accounting for 16.4%, Pseudomonas spp. 13.6%, E. coli 11.8%, Enterobacter spp. 11.4%
and Acinetobacter spp.10% , Another study ** demonstrated that Gram-negative bacteria were more
frequent than gram positive bacteria in Pakistan with a frequency of 54.6% and 45.4% respectively ,this
agrees with the study of ® who revealed that out of 158 neonates yielded positive results in 57% of cases,
while the remaining 43% gave negative results. A similar result was reported by Ako-Nai et al (1999)"
in Nigeria with a positive percentage of 55% . Slightly higher positive results were reported by
Rohsiswatmo(2006) *®in Indonesia (65.3%), Rahman et al(2002) .* in Pakistan (62.8%) and by
Macharashvili et al (2009)% in Georgia (63%) and explained that the Gram negative organisms were the
most common causative agents of bacterial sepsis and a significant cause of mortality and morbidity in
the newborn. In contrast, much lower positive results were reported from Iran (5.6%)% , Kuwait(8.7%) #
and Saudi Arabia (5%)*These variations can be attributed to many different factors of which antibiotic
therapy prior to the laboratory diagnosis may have had the most important influence on the low culture
results.

Expression of nCD64 in all study subjects .

In current study showed the level of nCD64 in neonatal sepsis with A. baumannii (28.86 + 1.84 ) was
significantly higher than neonatal sepsis without A. baumannii (other bacteria) (14.76 + 2.16) and
control (2.33 + 0.58) (P<0.01). There is increasing evidence in the literature to sup—port the use of nCD64
for diagnosing sepsis in general as well as neonatal sepsis, van der Meer et al (2007)** they provide
CD64 expression on the cell surface of PMN and monocytes is considered to be a very early step of the
immune host response to bacterial infection, another study that revealed nCD64 good diagnostic marker
for neonatal sepsis *°, CD64 is continuously expressed at a very low level on the surface of neutrophil
leukocytes , in absence of bacterial stimulation. During bacterial sepsis the expression of CD64 is
significantly increased *°

Conclusions

Acinetobacterbaumannii is one of the emerging cause of nosocomial infection in NCU , due to develop
antibiotic resistance. Gram negative bacteria were found to be commonest cause of neonatal septicemia.
A significant increase of nCD64 presence of  Acinetobacterbaumannii compared in patients with other
bacteria and healthy subjects. nCD64 can also help clinicians the clinical course of neonatal sepsis.

http://annalsofrscb.ro 7461



Annals of R.S.C.B., ISSN:1583-6258, Vol. 25, Issue 3, 2021, Pages. 7458 - 7463
Received 16 February 2021; Accepted 08 March 2021.

References

1- Seale AC, Blencowe H, Manu AA, Nair H, Bahl R, Qazi SA, Zaidi AK, Berkley JA, Cousens SN,
Lawn JE. Estimates of possible severe bacterial infection in neonates in sub-Saharan Africa,
south Asia, and Latin America for 2012: a systematic review and meta-analysis. The Lancet
infectious diseases. 2014 Aug 1;14(8):731-41.

2- Madavi D, Aziz F, Agrawal G. Clinico-Bacteriological profile and antibiotic sensitivity pattern of
neonatal septicaemia-A prospective observational study. Int J Cur Res Rev M arch 2015 | Vol 7 ¢
Issue 5.

3- Begum S ,Fatema K . Drug-resistant Organism in Early-onset and Late-onset Neonatal Sepsis at
Tertiary Care Hospital. Journal of Clinical Neonatology. Thursday , May 7, 2020 , IP:
37.239.217.145]

4- Gessner BD, Castrodale L, Soriano-Gaparro M. Aetiologies and risk factors for neonatal sepsis
and pneumoniamortality among Alaskan infants. Epidemiol. Infect.(2005),133, 877-881

5- ZhilingLi ,Zhijun Xiao ,Zhiping Li, QiaoZhong , Ye Zhang , Feng Xu. 116 cases of neonatal
early-onset or late-onset sepsis: A single center retrospective analysis on pathogenic bacteria
species distribution and antimicrobial susceptibility. Int J ClinExp Med 2013;6(8):693-699.

6- Wynn JL. Defining neonatal sepsis. Curr. Opin. Pediatr. 2016 Apr;28(2):135-40.

7- Aku FY, Akweongo P, Nyarko K, Sackey S, Wurapa F, Afari EA, Ameme DK, Kenu E.
Bacteriological profile and antibiotic susceptibility pattern of common isolates of neonatal sepsis,
Ho Municipality, Ghana-2016. Maternal Health, Neonatology, and Perinatology (2018) 4:2 DOI
10.1186/s40748-017-0071-z.

8- Simonsen KA, Anderson-Berry AL, Delair SF, Davies HD. Early-onset neonatal sepsis. Clinical
microbiology reviews. 2014 Jan 1;27(1):21-47.

9- Nazir A, Multidrug-resistant Acinetobacter septicemia in neonates: A study from a teaching
hospital of Northern India : July 20, 2019, IP: 5.62.139.238.

10- Huang YC, Su LH, Wu TL, Leu HS, Hsieh WS, Chang TM, Lin TY. Outbreak of
Acinetobacterbaumannii bacteremia in a neonatal intensive care unit: clinical implications and
genotyping analysis. The Pediatric infectious disease journal. 2002 Dec 1;21(12):1105-9

11- Kelly BJ, Lautenbach E, Nachamkin I, Coffin SE, Gerber JS, Fuchs BD, Garrigan C, Han X,

Bilker WB, Wise J, Tolomeo P. Combined biomarkers predict acute mortality among critically ill

patients with suspected sepsis. Critical care medicine. 2018 Jul;46(7):1106.

Mahmoud FM, Darwish NM, Hassan RA, Abou Shady NM. Evaluation of CD64 detection on

Neutrophils and TLR-2 on Monocytes by Flowcytometry as marker for early diagnosis of

neonatal sepsis. (2014), Volume 2, Issue 7, 1235-1247.

13- Dimoula A, Pradier O, Kassengera Z, Dalcomune D, Turkan H, Vincent J. Serial Determinations
of Neutrophil CD64 Expression for the Diagnosis and Monitoring of Sepsis in Critically Il
Patients. CID 2014(15 March):58

14- Kamath S, Mallaya S, Shenoy S. Nosocomial infections in neonatal intensive care units: profile,
risk factor assessment and antibiogram. The Indian Journal of Pediatrics. 2010 Jan 1;77(1):37-9.

15- Muhammad Z, Ahmed A, Hayat U, Wazir MS, Wagas H. Neonatal sepsis: causative bacteria and
their resistance to antibiotics. Journal of Ayub Medical College Abbottabad. 2010;22(4):33-6.

16- Al-Shamahy HA, Sabrah AA, Al-Robasi AB, Naser SM, Types of Bacteria associated with
Neonatal Sepsis in Al-Thawra University Hospital, Sana’a, Yemen, and their Antimicrobial
Profile. February 2012, Vol. 12, Iss. 1, pp. 48-54, Epub. 7th Feb 12.

12

http://annalsofrscb.ro 7462



Annals of R.S.C.B., ISSN:1583-6258, Vol. 25, Issue 3, 2021, Pages. 7458 - 7463
Received 16 February 2021; Accepted 08 March 2021.

17- Ako-Nai K, Adejuyigbe J, Ajayi V, Onipede M. The bacteriology of neonatal septicaemia in lle-
Ife, Nigeria. Journal of tropical pediatrics. 1999 Jun 1;45(3):146-51.

18- Rohsiswatmo R. Multidrug resistance in the neonatal unit and its therapeutic implications.
Paediatricalndonesiana. 2006;46(1):25-31.

19- Rahman S, Hameed A, Roghani MT, Ullah Z. Multidrug resistant neonatal sepsis in Peshawar,
Pakistan. Archives of Disease in Childhood-Fetal and Neonatal Edition. 2002 Jul 1;87(1):F52-4.

20- Macharashvili N, Kourbatova E, Butsashvili M, Tsertsvadze T, McNutt LA, Leonard MK.
Etiology of neonatal blood stream infections in Thilisi, Republic of Georgia. International Journal
of Infectious Diseases. 2009 Jul 1;13(4):499-505.

21- Mehdinejad M, Khosravi AD, Morvaridi A. Study of prevalence and antimicrobial susceptibility
pattern of bacteria isolated from blood cultures. J Biol Sci. 2009;9(3):2498-53.

22- Gomaa HH, Udo EE, Rajaram U. Neonatal septicemia in Al-Jahra Hospital, Kuwait: etiologic
agents and antibiotic sensitivity patterns. Medical Principles and Practice. 2001;10(3):145-50.

23- Dawodu A, Al Umran K, Twum-Danso K. A case control study of neonatal sepsis: experience
from Saudi Arabia. Journal of tropical pediatrics. 1997 Apr 1;43(2):84-8.

24- Van der Meer W, Pickkers P, Scott CS, van der Hoeven JG, GunnewiekJK. Hematological
indices, inflammatory markers and neutrophilCD64 expression: comparative trends during
experimental humanendotoxemia.J Endotoxin Res2007;13:94-100.

25- Haleka J, Novakb M, Medkovaa A, Furstc T, Juranovab J. The role of nCD64 in the diagnosis of
neonatal sepsis in preterm newborns. Biomed Pap Med FacUnivPalacky Olomouc Czech Repub.
2018; 162:XX.

26- Fjaertoft G, Hékansson L, Foucard T, Ewald U, Venge P. CD64 (Fcy receptor I) cell surface
expression on maturing neutrophils from preterm and term newborn infants. Actapaediatrica.
2005 Mar;94(3):295-302.

http://annalsofrscb.ro 7463



